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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To surely suppress the 
entire EMI intensity by dividing an internal logic 
circuit into plural blocks and also changing the clock 
duty ratio that is supplied to each of these divided 
logic circuit blocks. 

SOLUTION: An internal logic circuit 3 included in an 
ASIC 2 is divided into internal logic blocks 37, 38, 39 
and 40. An externa! clock 1 is received by a PLL 
included in a duty ratio control circuit 3.32, and the 
output is taken out of every stage of a VCO. Thus, the 
pulses 33, 34, 35 and 36 of different duty ratios are 
generated and then supplied to those divided logic 
blocks 27 to 40 respectively as blocks. As a result, the 
frequency components of EMI intensity are equalized and 
accordingly the entire EMI intensity can be reduced. 
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[IKS] EMI5MC?t*JBaaR««-K*ttS-e-. EM 
S, 3 9, 4 0C4MWU ^Jfa- r-OtSr^Olg 

Sitcom a -y ?fl-s^ mknmift&immwT'xn -y 7 

3 7, 3 8, 3 9, 4 Ofc-S-ix-fixEPflo-fS. 




(2) 



ftm^l 1-110067 



i w&m i ) m&mmm trtME t , 4ii 
mmttttmnmi&mm-c* zm&t , EpjD$ix 

h-f 3.—T 4 Wom&n ? o -y ? is -f - £ aj;fc T # 4 

toffimmmyv y ?t zmi . me? o -y ?&&ie)» 

frt><?>1S&M d y ? SrSGftOl^ertafftaiUB^'n -y 
M. 

i if* ji 2 ] iLEEffflSft^-tJ: o . mmm^mzx- 

EPJdS ? o -y ? A*fg-§- t MESHS* I *tti&t 4 ffi 

4 J: a (C^ygSO^j^R^sSfiT-^ 4ffifflifc»Iltf»i . 
b« ie3£ffi3§co#4 >y s- ? co tij^ a» A, £ 5-' ^ _ . f. 4 

Jt*J*0«BR<JD? D -y ?fi#&aj*T'^ 4 ?0 -y 

EB b . «a^n -y ? <c#gij $ ix/c^SSf OrtgBffeTlUlK 
7"u -y ? i: Srfi^. . faffi:? D . v ?±f&MWpt>CDW£l<7) 

Epan^4 i fc **f8fc"T4iMWttfc»®K. 
[ 3 ] 1uie5IK#5<7)#ffi*^^^^r.g,T : J . — f- 
-f lt?:Wr>mk<D-7x3 y 7*&fflMZ'b lz® VWz. x 9 
d -y ?fi-§-£Mfci±i2JT # -5 ? d -y ?±fi£EJKa-flSi. , 
? n -y ?£j£E]»a»&o»8c<9? o -y ? ^wmzib 

«j osiT«a»<oi*ia5iftaiE»ro -y ? (c-j-ix-rtucEp 
co¥«#3Ms®b. 

[^COlM^f^] 

[0001] 

I ?t B M<T)M~t 4 feftJrfrff ] .TCOfPJfoL |*lgg?a.y?t 

J: 4 E M I *H&SffiFfcJfe+ L^-rsSft^Sia^T-'^ 
— r-f (duty) tt$:^kZ-£&ZbWT&&'TJL—7-<i 

W : EM I (=Electro-Magnetic Interference) Sfcffie- 
Tff 4 ^ i #T# 4¥*£fe£ffi|I]BicM-f 4 kcOT£> 
4. 

[0002] 

*J^-^t* ^ 3i^Tv 1 4 . l& l . na^tc j 9 y -r 

[0003] «*<0¥«f«fcailIBtii. *,ft!HSi^t 
L < 12 •? -f 3 i^*^ <7)9h& 7 o - y ? (c J: 9 «^ $ ix , 

T-f 5 0%<7)?S?g2-iBv»TV-«4^. (*)g)3?D-y?{Cj; 
4 E M I {iSSf^&li^$$i^<c«* L T H£ £ f - 4 . 



[0004]^25ti. fi^jO^mmSMMREHg^ji^-t, 

wft 9. 02 5 ( a ) ia, ^oaiaaa, 112 5 ( b ) 

5 (a)<Ci5Wt\ 2iSASIC, 3«A S 1 C*2(*)0 

mmmsiz'ii, 025 ( b > ic^-rj; 3 ^-oem i 
%nmmm<vmwimimzm'p l . lt v» 

J F^t$-^4l5]B^ST'&4. 
1 0 0 0 5 ] £ co «t -3 irE m I &mm\v>tc#><yffitk 
Kb LTtt. NRf4 - 3 1 0 6 9 9%W*4. £ 

^>-?(cJ: 04fe*L. EM I HUtfcffijgH-ifcoDT'jb 
4„ 

[0006] 

[^*^LJ:-5fr4SRS] ^O^bj {Sn -^.tp 

W0SSz-#«tdi:-r4tcOT-*>4. 
[0007] 

ix^^ n -y ? ffiiBe««soe*(J5aj* t <m. 

MS C'# 4fifflJrb«eEBi: . lfrE»«HSo#ai**><',J! 

©rtawraBB^D -y ? t , tjri e;? n , y ^^g, 

toij>hO*m.O)9 O -y ? 2-?IiiC0BUlei*)giI|^Jl|nlJ?2 7 " o 

v ? (c-eix-eixEPiD-r 4 fc COT'S) 4 . 

[ o o o s ] « 2 <mm<n*mwmmmz&\,\x\± 

%&mm%^zX K) , iliSfl^ «TS!(CT'# 4 W >ys-? 
^^JcftUtLstMHSi , Epj D $ix?t?D 

^ai^cofiifflSrjrtKt. ffifflsr-as-e-iijicjasa 
?n-y rm^Zftjjx'Z 4 2? o y ?±fig@i?5 1 . 

o -y ? t^giJ$iX7t^cO|*lg|5fi31|5iK7'o ^k^j| 
^. , Buse? n -y ^itngiljB/j^coiglKco? a -y ? rISiit 
OMErtSiraB»:ro -y ? iC^-tL^xEpjD-f 4 1 COT 
S>4. 

^[0009] ^Sco^Bjcoifi^^^,,^^^^^ 
uufS^55CO#ai^i3i)^S^4-f a— f -< ibeft^im 

<D?u. v ? tzmmzk iz® *)mix? □ y ?m^m 

ft^OtUta? d -y ^ jfflr t ictT) 19 TtigSt 

ortsssaiaBro v ? (c^-ix-fixjcEpjD-f 4 t«w 
4. 

[00 10] 



(3) 



ItHiW 1 1-1 1 0 0 6 7 



mm^>mm 1 . hi*4>hi34t«. £ tf>»jj*>w« 

-M&S-t^fiS^Ht'fe-S. 01 (c&iiT. 3i4AS 
— ;HUK 1 T'£> 9 . fi- r^J-b^^bo— ;HgKl : 

[0011112(1 01 fc^SitSai^ElBtffiffl^ 
ixhf A-7-4tt-=»Yu-)Vm%l : 4 OEHftlS f&M 
X'foh. 6liPLL (=Phase Lock Loop) X' fo 0 „ 814 
fi-f-( JtSiRBlfS 1 T2b 6 . P L L 6 jJp&oaiA 7 
erf a— f JtSiREB 1 : 84<Sf*&. 

[OO12103IJ, M2cr>\s\3iffimzm\>->L>tLX^& 
PLL<?)II]S&0T'£>9. 9e7)SM<9g|tfH4. VCO (=V 
oltage Controlled Osillator ) X'fo 0 , 1 5(4VCO 

9^toaaj*, i6«zssffi*s i7{4=aaaj*i. 
1 8«Haaaj* % 1 9\±&msi.&jix'*>&. 

[0013] 5\%bfrb<r>9 o-y?l£PLL6 T'Sd 
PLL62r^-r-i»VCO9<0#a*^<7)tli*$:BX0til 
-f. PLL6WCO9l*l^yD7^10, 11.1 

2. 13, 1411. H-»0H(::J:DttJ£$;JiTV*4. 

[0014] .1 OtftBJTiS , VC09I15 £ *t 

3. VC0 9f*)(7)#7"n7? 1 0 , 11, 12, 
13, 1411 ^ix^'ixn/ 5 [ i- a d ] fVSjmtSU 
3*rOk<7)fc-f rflf>VC0 9l*l^7"D7? 1 0, 
11, 12. 13, 1411 *tl?i\4 >^-?X't*l6L 



[ooi5] vco9*»4>jsoaiSii^#aoai*i 5 

(clkl) , 1 6 (clk2) , 1 7 (clk3) , 1 S (elk 
4) , 1 9 (clk5) 14. f jl— f-rfJtSiREllSl : 

[ 0 0 1 6 ] IH4 t:fi-f 4 J«HRE]»£jj*t\ 2 0 
Ht-feU?*T*9, % Omit? 4 5>^'(4. @6<0*>f 
5 >?'f -V - h (C^-T31 0 T'£ ■& . fi-f 4 JrbiMfKIU 
SS8T14. 1 6. (clk2) , 1 7 (clk3) , 1 S (elk 
4) , 1 9 (clk5) i4. 1 5 (clkl) eOilgBSOtftfD 

[00 17] VCO9*>4>ffi0aJL3t#SflDaj*l 6 
(clk2) , 1 7 (clk3) , 1 S (clk4) , 1 9 (clk5) 

(4. (-7^3^) <D2b'-y h*>*IJ«f-*2 

1 ( D 0 ) , 22 (DDtiO. iti*16, 17, 1 
S, 1 god^Vi-TiX^WNVU^a-S^LT. 1 5 (el 
kl) fcPH«3Lfc^o-/^5Srai*L % rtSDy', ? 3^ 
?o-y 05(1 -feb^^2 OOASLWfc 

[ 0 0 1 S] 06tc. f jl— -f JtrJ > h n-jHUgS l 

s.yf&tjk-t. fa- r-r Jt5 o%&be 

[ r a d ] tfttf a— r 4 £-f 4> Lfc^OE«8U£# 

[0019] 
t*l ] 



ttlFPl 1-1 1 00 67 



■ ( aWT(2ir) 



TVgjgJ w- 
i "i 



t(x)=1 (03x<*-<?) 

=0 (tt-0^X<2 

*) 

a n *n/7i )/ 2» 1(x)cos(nx)dx 

) * { /q 71 " ^ 1 ' cos(nx)dx+ J^O • cos(nx)dx) 

«(1/7r)[1/n ■ sln(nx))*" ff 

=(i/nn) • sin(n( x - 0 )) 

-{1/n 7T ) • {sln(n ir )cos(n $ )-cos(n ti )sin(n 6 )) 

-(-1) n 5inM )/(nn) — (2) 



f (x)-a Q /2+ 1 (a n cos(nx)+b n sin(nx)) 

a n -1/n t 2 * f (x)cos(nx)dx (n-0,1.2.— ) 

b $ * 1{x)sin(nx)dx (n«l,2.--) 
n 0 

7- y xaa*>&*«»+*. 

1(x)=ag/2+ 1 {a n cos(nx)+b n sin{nx)) 

-a 0 /2 + I{/-(a n 2 + b n 2 )sin{nx^^)} - (5) 
('/tan ? «bn/an) 



b n -(1/ n ) / 2 » f(x)sin(nx)dx 

-0'*) ' {/q 71 * * 1 • sin(nx)dx+ • sln(nx)dx) 

-(!/■)• 11 /n • -cos(nx)] n ' 6 

«(1/n>r) • {-cos(n(*- 8))+-\) 

»(1/n 7T ) • {-cos(n 7T )cos(n 5 )-sin(n *r )sin(n 0 )♦"!} 

H(-1) n cos(n^ )-1)/(n») — (3) 



v r (a n 2 + b n 2 )^{{-(-1) n 6in(n 0 ))*+[{-{(• 1) n cos(n 6 H)/(n * )} 2 } 
«(1/n ti ) • </"{sin 2 <n tf )+cos 2 <n 8 >-2(-1 ) n cos(n 0 
-v r {2-2[-1) n co5{ntf))/{nir> - (4) 

f(x)«V2+ Z {f {a n 2 +b n 2 )sin(nx+ f)) C/lan 4 »bn/an) 
■1/2+ Z(1/nir )^{2-2(-1) n cos(n 0 )}sin(nx+ j> )) 



[00 2 0] **>EMI»K4«|jUL « 2 9 Y [002 1 ] 



(5) 



WM 1 1 1-1 1 0 0 6 7 




6 [rad]-4 n/5,3r 15,2 x /5, n /5,Otf>i*£O0| %7fiTt 



»Jl-f 5 
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[0022] ZiXlzX 0. 

#*;fi b< 3r£ J: 3 & 7 o -y ? STMT'S & fc 

[00231 1711 MHt^OflffittfcWH&ft'e 
L<&9, EM I3ig<0ffiT?r^i^)T'<bS. fa- 
T 4 5 0 %*> ijfi trad] t3ff a— T 4 Jt*<-f 

r a- r it^ y h o -/HUB 1 T±J£ ( £ 
£-m, ( D 1 , D 0 ) = ( 1 . 0 ) tfJMtKSil*: ) *I 



[0024] Q8(2. £<0»BBWffirfflt =Sr43S*E]B«0 
flll^JSr^-tT a— f -f its V h o— ;H3»2<^flcHt 
J*0T*4. 2 ISA SIC. 3ttAS I 
y y ? 0B . 2 3 lif a — f -< it n > h n-;Hg» 2 T 
TA-r-*J:b3^hO-;HIlB2 : 2 3HHJ^] 
$ ixS 7 o y ? 2 4 «c «k 0 rt£Bo s; y ? 0B 3 lii & 

[ 0 0 2 5 ] H9tt. IHS(cSTI»]B(cjfJl$^l»TA 
— T -f Jt3 y h d-;HUB 2O0B1?&J&HT-$>& . 6 {i 



(6) WRPPl 1-1 1 0"0 6 7 



P L L 6*»feWaj* 7 £ n -f - 4 JtSHREIB 2 5 
174. 

[0026] 3i tefl-SB^ ( v-f n y^<c «k 

4 ) ft-f-r'A— t < ttM\Rm&<V$m^- Ffc«kt/f?jk 

<7)?KD-y? 1 S:PLL6TfH P L L 6 £$J&-t4 V 

it. ±ittmmiz. vcoi4 5S«jst, vcorio* 

Toy? 10, 11, 12, 13, 1414. -?-ix-fiX* 
/5 [ rad] oaffi^SritotOt-TS. VC0 9 

3&»4>iRoaiSiut«-aoaj*i 5 (ciki) , 1 6 (cik 

2) , 1 7 (clk3) , 1 S (clk4) , 1 9 (clk5) J4. 
TA-TWitHJK[II»2 : 2 5^A7)£ix4. 
tOO 27) 111 Ofc-TA— r-fitMtRIIISS2zr^-r. 
2 6(4-feU-:7:?T£>9. f&-f£i406<7>jI 1 3T&4. £ 
jfc . 2 7 *3 <£ t/ 2 S f4 7 V v 77 o -y 7t J> 0 . Mmt 
ffll 10MK)X'$>&. f*- r<fJt5HiRlB]SS2T'f4. 1 
6 (clk2) , 1 7 (clk3) , 1 8 (clk4) , 1 9 (elk 

5) (4. 15 (clkl) t<50515£B§^^^^?r^Bg-r 
4. 

[002S] VC0 9A»fe]R»)aJLfc*a<?>aJ*l 6 
(clk-2) , 1 7 (clk3) , 1 S (clk4) . 1 9 (clk5) 
CDK$zt 15 (clkl) t«0^z:-feW'^^2 6CA7)-r 
4. -feW^?26ii. -trW Ht#2 4 , 2 5«2bi 
t^Ty^^V^tCiO, (25(S1), 2 4 (SO)) = 
(0, 0) -» (0. 1) — ( 1. 0) -» ( 1 , 1 ) - 
(0, 0 ) — ■ • • t 1 5 (clkl) £|5]«8k-T. 
h £ a& 0 ( 2 5 #±(£ t'7K 2 4 #T{i t* -y h X" 
S>4) „ -fel/^^26W (Res) ig^tf "L" B#{C 
14. rtgRo^-y^ / \^-T.i>^c?-y^2 4ar^lffit. 
"L" £tfc7J-f4. "H" ^C^a-y^iOW^zrflp. 
[0029) fiSBu^'-y 9 3 IcMti ?o >y 9 2 4 
i4. HI 2tc^-TJ:d(c. 1 5 (clkl) 1 6 (clk2) 
(DMMftrSftW^ (clkl-clk2) : J.XF.IC04: olz 

m-t) — i 5 (ciki) fc i 7 (cik3) (ommmmftw* 

)VX (clkl-clk3) liXTZOXolzm-t) —1 5 (cl 
kl) t 18 (clk4) CDiliWW^ (clkl-clk 

4) : y.T.Itf>J:5£^-f ) "*15 (clkl) t 1 9 (elk 

5) (WBM&ff'&ttWWX (clkl-clk5) 
oizm-t) — (clkl-clk2) £ 1 5 (clkl) fcEJfflL 

[0030] .lixlcj; 0 AS QHtc&IM-* t # 7 
u ~, ? <ryr J.-"? 4 VdPStflt k . )Jr$a<9$&Sb5r'fc <3 ix& 
< k i> . Sicfi-f ■< ikSrsawts-fr* i 3 ifa-f 

a. -eix-fix^jg^ci^fk^iia/crt. ^icem 

I 3£EarTlf fc#°rfirt'£>4. 

[0031 )01 3T14. r a— r 4 Jt=J y Y- a-jl-Wl 



K2ti3V->TTJ.-- f-f 5 0%#>£> 1/5* [ r a 
d] , 2/5* [rad] , 3/5* [ r a d ] , 4/ 

5 * [ r a d ] ^'ltfa-f 4 it#-f *lfc&£«>JQ£& 

[0 032)01414. d^fP-EICJ: Sfa-f -f it 3 
y h u -/H3S3 3 amM&BBM 1 <7)£f*f§i£0T£> 4 . 

2(iASIC, 3I4AS I 02^(^0^ ?^<3& 
SASPfiiaillSS, 3 7, 38, 3 9, 4 Olj^Dy^ 

? 7n -y 9 t^tuhnmmmkfx^ > y ?x\ 

7^3t4 7o 7 ? fc#fM k^ t> OTft 4 . 3 2IJfi 
— r ik=J V h o— ;HHK 3 T"#> '5 . -r a— r Jt ^ > 
M3-/1/0K3 : 32*»A>ffi*$tL*^a-/^33. 3 
4,3 5, 3 6(Ci'3 4^SiJ§il^l*lSI5o^'y^7-o-y 
^ : 137, rta5o^-y^yn-yi?2 : 38, 
j 7 7 xi -j 7 3 : 39, ftSBni^-y ^/o-y 7 4 : 40 

[0 033 ] Hi 5(4. 014 iC^-f-ri— f -f Jtp > 
h o -/ng K 3 OE»aBgHT* 4 . 6 14 P L L T* 
*). 4 l(4f ;- j--^^JtS^0ff«3T"S)S. PLL6*^ 
^c0ai7J7^7-"i-x^ibH^H]if^3 : 4 laWttt*. 

[0034] ±1 B0 1 A 1 ^ 0 7 £ T'(C^ ^ ilfc ^ O t p) 
miZ. f>\-gtfrt><r>7v-v? l2rPLL6T'SIt. PLL 

6 £ fl&fct 4 V C O 9 ^^g-S* 1 4> ar BX 0 UB-r . " S 
fc, ^c0SiBJT-t4. ±lE01*^07 4T't*$ix^i 
<?)fc|nl«fCs VCOii5SaST. VCOfiO*7D? 
^10, 11, 12, 13, 1414, */5 trad] 
«WlS«faiS:»ot<?Dt-f 4. vc0 9*^K»ytB$ii 
fc#S<7)tiS;*J 1 5 (clkl) , 16 (clk2) , 17 (elk 
3), lS(clk4), 1 9 (clk5) {4. y-'^-rJ ibJM 
tREK3 : 4 l^A7J^ix4. 

[0035) 016 fc-r a— r ^ JtS^IDK 3 £5frT. 
i*Siut*aji^BMi , <?V^^3 3. 34, 35, 3 
6f4, 1 5 (clkl) izmmLXftmZixtz&tVPlBa 
: Jv737, 38, 39, 4 0t^D 7 ?HTM^ 
ixh (ZOimxn. VCOSr 5F5i LT1S B JLTV">2) 
Jt«>» 4^-§ijT'OI*lSDv-y^T'SiBJ-r4) . 4^SU$ 
iXfcrtao^'v^tftlftSili^n-y^ 3 3 , 3 4. 3 
5, 3 6C0^-^ 5 yfim 17ICSti5 fc*4. 

[0036] C^i^lC^D^'-y^^^SiJL. 

-y ^ Cf r -f Jt^*31 3 ■? a -y ^ arftf^ 4 
^ttciO. tftOEM 13^(4. ^ix^ixo^^fSEg 

*^T«ET«>4. 

[0 037] m&<mm2 . 0 1 8(4. zomiizxh 

fa-f 4 ik^ v h o-;ngB<OlltfetfMB® 20>kim 
J&0T-&4 . 3t4ASIC|*l<7)f*l^n^-y^[5|SS4 7, 
48, 49, 5 0<4rtSPDi/.yiy3S-4 7'U7^(C^-fiJ 
Ltzi><7)X'$>&. 4 2lifi-f-f Jrk=? y h d-;HUK 
4T-J) 1 ). Ti 7" -f > hD-;«4 :42A^ 
l±l73^ix4^D-y^4 3, 44, 4 5. 4 6 J: 0 4^ 



(7) 



ftHPP 1 1-1 1 0 0 6 7 



f'J$it/cl*)Sf!n>-'-y ?cr)4 7 , 4 S , 4 9. 5 OaW* 

[003S1119«. 118 iZTjitmMWl&M 2 izm 
m$ii& fa-f Jt 3 V h n-;HHK 4 OEWflj&H 

fi-f 4 JtStR|IIW4 fcftfls*- YtekTfWsk^-Y 

[00 3 9] JJEH 1 A» £ 0 7 4 TIC* $ tL/S i <9 fc R 
»(C, »Mn&>4«>? o-y;71arPLL6 T«ft, PLL 
6 2r^-fi»VC0 90«-S* 1 ^^;±i^2rJXDtiJ-r. 4 
fc. iWRWCli, ±EBl*&ia7iT'fc3j***ufc ! l» 

^>kRiait. VCOI45g«)ST. VCO^#/o 7 
?10, 11. 12, 13, 1414. <tft-Wl*/5 
[ r a d ] c9®2EB#Rg&»oi>eQi:i-£ . 
[004 0] VCO9*»^]R0aj$fL7t*SWiU^ 1 5 
(clkl) , 1 6 (clk2) , 1 7 (clk3) . 1 S (elk 
4) , 1 9 (clk5) (4. •ta— r-f JtS*?HI»2 : 5 1 

[ 0 0 4 1 ] H2 0* 5 4>H2 3 4T'l=. f *— r<< JtJM 
JRIIM4£jfrf. 5 3, 54, 5 5, 5 6 ti-t l-? 
$>9. iWWiH5*SI»)T*&. ±fc. 5 7, 58, 5 
9, 60, 61, 62, 63, 6 4IJ7 IJ 7770 77* 
T$> 9 . iWttill 1 1 <7531 0 T-fei) . 

[oo42ifa-f-( imtRmm 2 : 5 1 1 6 

(clk2) , 17 (clk3) , IS (clk4) , 19 (clk5) 
14. 1 5 (clkl) t0513^H*PB^WNV^2r^-tl>. 
VC09jN9R9iftLfc#Katttf]16 (clk2) . 17 
(clk3) , 1 S (clk4) , 1 9 (clk5) coRMb 1 5 
(clkl) hO^Sr-bl^^^ 5 3, 54, 5 5, 5 6 (CA 
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